Abstract: Using a dynamic panel data approach to analyze national-level and province-level data in China from 2000 to 2012, this paper studies how real estate investment affects Chinese economic growth. We find that real estate investment has significantly positive contemporaneous effects on economic growth on both national and regional levels. Surprisingly, we also find that real estate investment has negative lagged effects on economic growth. Such negative lagged effects differ among the three regions we investigated: the eastern region shows the most significant effects from real estate investment; while the middle region shows the least. Further examinations of the four types of real estate investment (i.e. housing investment, office building investment, investment for commercial and business purposes, and other investment) show that housing investment exhibits the most influence on the economy in China. Additionally, we find that the four types of real estate investment exhibit significantly negative lagged effects on Chinese economic growth and there are regional differences in the repressive effects of the four types of real estate investments on economic growth.
Introduction
In the mid and late 1990s, the Chinese government released a series of documents on deepening reforms of the housing system. The documentations specified policies and measures for the development of housing commercialization and construction. Since then, the Chinese real estate industry has progressed rapidly, and its contribution to the national economy has become increasingly important. According to the National Bureau of Statistics of China, investments in real estate development accounted for 4.58% of GDP in 1999 [1] . In 2012, this figure grew tremendously to 13.8% [2] . Meanwhile, the real estate industry took a dominant position in the new round of investment growth. Among the 19 industries included in the statistics, the real estate industry comes in second for its proportion of fixed asset investment, preceded only by the manufacturing industry [3] .
As a result, the economic stimulating function of China's real estate investment has gained universal recognition. It is estimated that the contribution from real estate investment to the economic growth in China rose from 0.78% in 2000 to 1.86% in 2007 [4] . However, Chen [5] argues that it is misguided to think that real estate investment stimulates the economy. He suggests that real estate investment is not the reason but the result of economy and politics. Thus, how to view the relationship between real estate investment and economic growth in China has garnered attention from both regulatory authorities and academic circles.
As we acknowledge that real estate investment is a crucial part of the economy, there has not been a consensus in the previous literature on the impacts of real estate investment on economic growth. Mainly, there are three schools of literature that address the relationship between real estate investment and economic growth in China. The first school focuses on the impact of real estate investment on economic growth. They suggest that real estate investment has a positive impact on economic growth. Liu [6] finds that real estate investment facilitates Chinese economic growth mainly in the short run; while the long-term equilibrium adjustment is not significant. Tang et al. [7] report that the fluctuation of real estate investment positively influences GDP growth and the stimulating function lasts in the long run.
The second school concentrates on the impact of economic growth on real estate investment. They suggest that economic growth leads to an increase in real estate investment. Shen and Liu [8] analyze time-series data on investment in real estate development and GDP in China for the period of 1986-2012. They find that GDP has a unidirectional impact on the investment in real estate development. Its tendency is decisive to the development of the real estate industry. Recently, Kuang [9] studies the interaction relationships among real estate investment, real estate credit and economic growth, using data on 35 large/medium-sized cities in China from 1996 to 2007. He shows that the influence of economic growth on real estate investment is greater than the influence of real estate investment on economic growth. This result is consistent with that of Shen and Liu [8] .
The third school combines the views of the former two schools. It argues that real estate investment and economic growth mutually reinforce each other. For example, Liu et al. [10] find that the influence of housing investment on economic growth is stronger than that of non-housing investment in the short term. Housing investment influences economic growth in the long term; while economic growth has long-term influence on both housing investment and non-housing investment. Pi and Wu [11] suggest that there was a bilateral causal relationship between real estate development and economic growth from 1994 to 2002 in China.
Our research is motivated by the constant debates among these three schools in the literature. We focus on how real estate investment affects economic growth in China in both contemporaneous and lead-lag settings. Empirically, we use a dynamic panel data approach to test the relationship between real estate investment and economic growth with Chinese country-level and province-level data. Additionally, we also examine the regional differences of the effects from real estate investment to economic growth. Furthermore, to the best of our knowledge, our study is the first to investigate the relationships between different types (i.e. housing investment, office investment, investment for commercial and business purpose, and other investment) of real estate investment and economic growth. We expect that our research effort will provide further and more detailed evidence to the existing literature.
Using panel data on GDP per capita (a proxy for economic growth) and real estate investment from 2000 to 2012 in China, we find evidence to support the first school of literature that there is a significantly positive contemporaneous impact from real estate investment on economic growth. Also, we find remarkable differences in the three regions (i.e. eastern, middle, and western) of China. We show that, in the regions of eastern China and western China, the positive contemporaneous impact from real estate investment on economic growth remains significant; while, in middle China, the positive impact becomes insignificant. However, when we examine the lagged effect of real estate investment on economic growth, we find surprising results. Real estate investment from the prior year has a significantly negative impact on the economic growth in the subsequent year. Among all three regions, only eastern China exhibits significantly negative lagged effects from real estate investment and economic growth. The other two regions show negative effects, though insignificant.
By dissecting real estate investment types, we find that housing investment plays the most important role in economic growth. Both eastern China and Western China show significant contemporaneous positive effects of housing investment on economic growth, but the effect is not significant in middle China. Real estate investment for commercial and business purposes also has a significant contemporaneous positive effect on economic growth for the whole country, and the eastern and western regions. There are significant negative lagged effects on economic growth from all four types of real estate investment (i.e. housing investment, office building investment, real estate investment for commercial and business purpose, and other investment) for the whole country. We also find there are regional differences in the repressive effects of the four types of real estate investments on economic growth. More specifically, both housing investment and real estate investment for commercial and business purposes have a significantly negative lagged impact on economic growth in eastern China, and only the results for real estate investment for commercial and business purposes showing lagged effects in western China remain consistent. However, results regarding the lagged effects of all four types of real estate investment are insignificant in middle China.
Our research contributes to the existing literature by providing new evidence to support the argument that real estate investment has an impact on economic growth. We find consistent results that there is a significantly positive contemporaneous effect of real estate investment on economic growth as found in previous research. Moreover, we find a significantly negative lagged effect of real estate investment on economic growth.
The paper is organized as follows. Section 2 provides a literature review. Section 3 outlines the empirical model, definitions of variables, data sources and the methodology. Section 4 reports and analyzes the empirical results. The conclusions are drawn in the final section.
Literature Review
There is a constant debate on the role of real estate investment in the economy in both developed and developing countries. Some economists think that real estate investment represses economic growth. The main opinion is that real estate investment, especially aimed at improving residential dwellings, can be regarded as a form of social welfare and security expenditure. When lacking in capital, such investments will be a burden for economic growth. In support of this view, Wells [12] points out that real estate investment is far less important than manufacturing because of its low rate of return. The investment should be minimized as much as possible, and improvements in housing should only be made once economic growth reaches a certain stage. Mills [13] came up with a similar conclusion. He uses 1929-1983 data to investigate the rate of return of American housing investment. He finds that the return from housing investment is about half of that of non-housing investment. Therefore, he thinks that current housing investment is excessive and will bring about improper capital allocation, withholding American economic growth.
However, since the 1970s, more researches have recognized the driving function of real estate investment in economic growth. Turin [14, 15] analyzes 1955-1965 statistics of the major economic entities at that time, finding the construction industry (including infrastructure and real estate development) has made a contribution of 5%-8% to the GDP growth in developed countries, which is higher than the 3%-5% made in developing countries.
Green [16] utilizes 1959-1992 American quarterly data of housing investment, non-housing investment and GDP to conduct the Grange Causality Test. He shows that increasing housing investment has a unidirectional contribution to economic growth. Economic growth is not the reason for the increase in housing investment; while non-housing investment is not the reason for economic growth. However, economic growth is the reason for the increase in non-housing investment. Hereafter, Coulson and Kim [17] reach a similar conclusion. They use the multi-variable auto regression model to examine the influences of housing and non-housing investment on GDP based on American 1959-1997 quarterly data. They find that, compared to non-housing investment, housing investment has greater influence on GDP.
Recently, Dynan, Elemndorf and Sichel [18] find that the macro economy becomes less sensitive to investment following financial innovation and loose financial controls in America. Yet, housing investment still has a relatively significant influence on GDP. Meanwhile, some studies emphasize the significant influence of real estate investment on economic growth, but not the unilateral function of real estate investment in economic growth. For example, Miles [19] In recent years, studies on the relationship between real estate investment and economic growth of Chinese scholars have blossomed. Mainly, there are three different views. The first view insists that real estate investment unidirectionally influences economic growth (for example, see [6, 7] ). The second view suggests that economic growth unidirectionally influences real estate investment (for example, see [8, 9] ). The third view argues that there is a bilateral causal relationship between real estate investment and economic growth (for example, see [10, 11] ).
Lately, some Chinese studies have extended the examination to the regional level. Huang et al. [22] analyze province-level data for the period of 1997-2006. They find that real estate investment has some effect on economic growth but with regional differences. The contribution and influence in the eastern region are the greatest; while the western region shows the smallest contribution and influence, with the middle region lying in the middle. The stimulating effect of real estate investment on economic growth relies on the development of the regional economy. At the national level, as well as in eastern and western regions, economic growth can lead to a change in real estate investment. Yet, in the middle region, the effect of economic growth on real estate investment is not significant.
Lv [23] starts an empirical test of the influence of real estate investment on local economic growth by analyzing 1996-2009 data of the 10 provinces and municipalities in eastern China. The results demonstrate that real estate investment stimulates economic growth in eastern China with its investment and industrial radiation effects. However, such a growth effect is not quite obvious and is inferior to the effects of human capital formation, material capital investment and the development of international trade at the time.
Chen [24] stresses that the influence of real estate investment on economic growth depends on the scale of cities. She chooses indices of population, built-up area and economic scale which are closely related to city scale, and sorts 70 Chinese large-and-medium-sized cities into groups by scale using the cluster analysis method of the panel data with multiple indexes. Based on the data of 1998-2009 of China's 70 large and medium sized cities, she establishes a panel data model to analyze the relationship between real estate investment and economic growth. She finds that the stimulating function of real estate investment is weak in large cities, but strong in medium/small cities.
Upon reviewing the related literature, we do not see a consensus on the relationship between real estate investment and economic growth. Some disagreements may arise due to empirical issues, such as different data sets and different methodologies. Our research fits into the existing literature by taking into account the dynamic effect of real estate investment on both national and regional levels in terms of real estate investment scale and real estate investment structure. We hope that our effort can provide better understanding of the impact of real estate investment on economic growth.
Data and Methodology

The Basic Model
To examine the dynamic effect of real estate investment on economic growth in different regions, we take provinces, municipalities and autonomous regions of China as cross-section units and then sort all of them into three cross-sections: the eastern, middle and western regions. We shall use the 2000-2012 panel data to construct a dynamic panel data model to investigate the dynamic effect of real estate investment on economic growth in various regions in China. We establish the following quantitative analysis model in accordance with the existing research and practical situations of China:
Where gdp i,t is the economic growth of province i during year t; rei i,t is the real estate investment (According to the definition of investment in real estate development by statistical yearbook released by National Bureau of Statistics of the People's Republic of China, investment in real estate development refers to the investment by the real estate development companies, commercial buildings construction companies and other real estate development units of various types of ownership in the construction of house buildings, such as residential buildings, factory buildings, warehouses, hotels, guesthouses, holiday villages, office buildings, and the complementary service facilities and land development projects, such as roads, water supply, water drainage, power supply, heating, telecommunications, land leveling and other projects of infrastructure. It excludes the activities in simple land transactions.) of province i during year t; X i,t is a vector of control variables that are associated with economic growth, which are specified later. In the regression analysis, we use the natural logarithm of both economic growth and real estate investment. We use the lagged variables of economic growth and real estate investment to control for the influences stemming from the existing conditions of the economy.
In our study, we use the natural logarithm of GDP per capita as proxy for economic growth. We choose the logarithm of completed volume of real estate developing enterprises to reflect real estate investment as a result of the late initiation of the real estate industry and the fact that our real estate industry is far behind the balanced stocking and increment market conditions of developed countries. Control variables used in existing research mainly include: material capital investment, human capital investment and development of international trade. Meanwhile, studies in the late 1990s indicate that factors like infrastructure construction and expansion of urbanization can be important to the relationship between real estate investment and economic growth [25] . Therefore, in our analysis, control variables X i,t include macro control variables, infrastructure variables, and other control variables. Macro control variables include material capital, human capital, opening up and government behaviors. Infrastructure variables include length of railway and road. Other control variables primarily consider the degree of urbanization and financial development. Table 1 shows the control variable notations and definitions. [2] . The four categories are housing investment, office building investment, real estate investment for commercial and business purposes and other investment. The categorization provides us with the opportunity to study the regional influences of real estate investment in various categories on economic growth within the real estate investment framework. Thus, we also apply Equation (1) to the four categories on both national and regional levels.
Data Source
We obtain relevant data from Database of China Statistical Yearbook, and China Statistical Yearbook for Regional Economy [2, 26, 27] . Primarily, we obtain data on economic growth and real estate investment of 30 provinces, municipalities and autonomous regions of China (We abandon the Tibetan statistics due to lack of materials) for the period of 2000-2012. The nominal variables are adjusted into actual values by the provincial Consumer Price Index of the corresponding year. The base period year of Consumer Price Index is 2000. Next, we calculate the natural logarithm of economic growth, real estate investment, real estate investment in all four categories, and the mileages of road and railway from control i. Table 2 shows the summary statistics of the variables used in our analysis. The sample period is from 2000 to 2012. gdp is a proxy for economic growth. rei is real estate investment. hi is housing investment; oi is office building investment; ci is investment for commercial and business purpose; qita is other investment. K is the physical capital, calculated as capital stock/GDP. L is human capital, calculated as average years of educationˆquantity of labor force. Open is open strategy, which is Total export-import volume/GDP. Govern is a variable on government behavior, which is Government expenditure/GDP. Rail is the natural logarithm of rail mileage. Road is the natural logarithm of highway mileage. Urban is a proxy for urbanization, which is calculated as non-agricultural population /total population. Findev is a proxy for financial development, which is calculated as Loan Balance of Financial Institutions/GDP. 
Dynamic Panel Data Methodology
Real estate investment can stimulate economic growth, and economic growth in return improves real estate investment. This means that the two may have a bilateral causal relationship. Once there is an inverse causal relationship between economic growth and real estate investment, the endogeneity problem with empirical models is inevitable. Apart from that, the lagged dependent variables of this empirical model will lead to the interaction between explanatory variables and random disturbances (meaning that explanatory variable is endogenous). The endogeneity problem of explanatory variables is always an important factor in the deviation of estimated empirical model parameters.
In order to mitigate the endogeneity problem with explanatory variables, Arellano and Bond [28] propose to use instrumental variables (IV) to deduce the generalized method of moments (GMM) of corresponding moment conditions, namely Difference GMM. The basic idea of the method is: eliminating the individual fixed effect by proceeding with first difference of regression equation in the first place. Then, the lagged variable will be regarded as the corresponding instrumental variable of endogenous variables in the difference equation. It is absolutely clear that the validity of this method depends on the reliability of the first differenced lagged variable as the instrumental variable.
However, Arellano and Bover [28] and Blundell and Bond [29] point out that using first differenced lagged variable to construct the instrumental variable often follows weakened instrumental variables, leading to serious deviation of limited samples. Based on that, they propose a systematic GMM estimation method of instrument variables constructed by difference and level variable information, simultaneously. This method introduces a level equation on the basis of the first difference equation to construct a double equation system. The introduction of the level equation not only effectively increases the instrumental variable of the difference equation, but also turns its lagged variable into an instrumental variable as the corresponding variables of the level equation. This method makes use of more sample information, which will be more efficient than Difference GMM in the common situations. Therefore, we will apply the systematic GMM estimation method for the dynamic panel data model.
Besides, the dynamic panel GMM estimation can be divided into one-step and two-step estimations in accordance with different choices of weight matrix. Bond et al. [30] suggest that, with limited samples, the standard error of two-step GMM estimation value will have a remarkable downward bias. Such bias will decrease after the adjustment of Windmeijer [31] . However, this adjustment will lead to unreliable approximate asymptotic distribution of two-step GMM estimation, and that is why we often use one-step GMM estimations in empirical applications. Therefore, we will utilize one-step system GMM and make the small samples' adjustment for estimations. However, the validity of parametric estimation depends on the instrumental variable selection. As one-step GMM cannot examine whether the disturbances are sequentially auto-correlated, this paper will use Sargan Test to verify the validity of instrumental variables.
Results
Unit Root Test
Before the empirical experiment, the first thing to do is to pre-analyze major variables to validate the stability of the variable sequence. To ensure the stability and reliability of the result, this paper applies several kinds of panel unit root test methods, mainly including LLC, IPS, ADF and PP test. The results are listed in Table 3 .
This table shows the results of unit root test for stationality. gdp is a proxy for economic growth. rei is real estate investment. hi is housing investment; oi is office building investment; ci is investment for commercial and business purposes; qita is other investment. K is the physical capital, calculated as capital stock/GDP. L is human capital, calculated as average years of educationˆquantity of labor force. Open is open strategy, which is total export-import volume/GDP. Govern is a variable for government behavior, which is government expenditure/GDP. Rail is the natural logarithm of rail mileage. Road is the natural logarithm of highway mileage. Urban is a proxy for urbanization, which is calculated as non-agricultural population /total population. Findev is a proxy for financial development, which is calculated as Loan Balance of Financial Institutions/GDP. 
Main Results
Real Estate Investment on a National Level
We estimate Equation (1) using panel data of 30 Chinese provinces, municipalities and autonomous regions on a national level. Table 4 shows the results of the impacts of real estate investment on economic growth at both national and regional levels.
This table shows the regression results for the effects of real estate investment on the economic growth estimated from Equation (1). gdpp1q is one-period-lagged value of GDP per capita. rei is real estate investment. reip1q is one-period-lagged value of real estate investment. K is the physical capital, calculated as capital stock/GDP. L is human capital, calculated as average years of educationˆquantity of labor force. Open is open strategy, which is total export-import volume/GDP. Govern is a variable on government behavior, which is government expenditure/GDP. Rail is the natural logarithm of rail mileage. Road is the natural logarithm of highway mileage. Urban is a proxy for urbanization, which is calculated as non-agricultural population/total population. Findev is a proxy for financial development, which is calculated as Loan Balance of Financial Institutions/GDP. The values in parentheses represent the z-statistic. Note: *, **, *** respectively indicate significance at the 10%, 5%, and 1% levels.
Nationally, a 1% increase in GDP per capita from the previous year leads to an almost 0.66% increase in the GDP per capita in the current year. This indicates that the economic growth of the last term has an accumulating effect on current economic growth. We also find that a 1% increase of investment in real estate development leads to a 0.28% increase in the growth rate of GDP per capita, contemporaneously. This finding is consistent with the first school of literature that states real estate investment has a significantly positive effect on economic growth.
However, when we examine the lagged effect of real estate investment on economic growth, the results are surprising. We show that, at the national level, the influence of investment in real estate development has a significantly negative impact on economic growth in the subsequent year. Specifically, a 1% increase of investment in real estate development in year t-1 results in a 0.15% decrease in GDP per capita in year t. This finding could indicate that real estate investment has some repression effects on economic growth in China. Our results are consistent with those of Wang and Cui [3] . They think the surplus increase of real estate investment will reduce the investment in entity economy and, thus, produces the crowding out effect. Using the Feder Model, they provide evidence that the crowding out effect of real estate investment has a negative impact on economic growth in China, and the effect is more serious in large and medium sized cities.
In addition, the results also present other interesting information on the control variables. Human capital and opening up have positive coefficients, and both of them pass the 10% significance test, indicating that human capital and opening up can remarkably improve economic growth of China. The railway mileage, which can be used for assessing the degree of infrastructure, has a positive regression coefficient and passes the 1% significance test, indicating the remarkable positive stimulating function of railway construction for economic growth. The influence of government expenditure on economic growth is negative. It even fails the 10% significance test, which indicates that government expenditure is not the reason for economic growth.
The coefficient of government fiscal expenditure/GDP, an index often used for measuring government expenditure, is a negative value. This is because that generally speaking, the influence of government expenditure on economic efficiency is mutual. If government expenditure is invested in public services including education and health and infrastructure construction, it promotes economic efficiency; if the expenditure is directed towards administration, it will result in the distortion of resource deployment and loss of efficiency.
The index for measuring financial development Findev has a negative regressive coefficient and passes the 1% level significance test, indicating financial development suppresses economic growth. This proves the idea of "destructive power of finance" referred to in existing literatures. On the theoretical front (see [32, 33] ), it is shown that the development of formal financial markets will fight for informal curb markets, thus reducing the volume of bank credits available for capital investment and hampering growth.
Among other control variables, urbanization level has a relatively small regressive coefficient but passes the significance test, showing a positive stimulating function for economic growth.
Real Estate Investment on a Regional Level
Huang et al. [22] suggest that real estate investment will result in economic growth whether at national or regional levels. Thus, we also test the effects of real estate investment on economic growth at a regional level in Table 4 . We have divided provinces of China into three regions according to geography and their economic development level: eastern, middle and western. (Eastern region includes Beijing, Tianjin, Hebei, Liaoning, Shanghai, Jiangsu, Zhejiang, Fujian, Shandong, Guangdong and Hainan, Middle region includes Shanxi, Jilin, Heilongjiang, Anhui, Jiangxi, Henan, Hunan and Hubei, Western region includes Inner Mongolia, Guangxi, Guizhou, Yunnan, Shaanxi, Gansu, Qinghai, Ningxia, Xinjiang, Sichuan and Chongqing (exclude Tibet because of data limit)). For each economic region, we use Equation (1) to analyze the relationship between investment in real estate development and economic growth.
First, economic growth in each region depends on early economic growth. From the influential coefficient of the last term of economic growth to the present economic growth, we can see that the elastic coefficient of the eastern region is 0.99, which is higher than the 0.48 of the middle region and the 0.61 of the western region. As the influence of last term economic growth on present economic development can be regarded as the result of inertia of economic growth, the eastern region then has the greatest economic growth inertia, western is low, and the middle is the least.
Second, even though the present investment in real estate development can help the present economic growth in every economic region, degrees of significance of the influence differ greatly. The present investment in real estate development in eastern and western regions both have a significant stimulating effect on economic growth, of which a 1% increase in current investment in real estate development will make the present economic growth in eastern and western regions increase about 0.2 percent, respectively; while the influence on economic growth has stimulating functions, in middle region provinces, it is weak.
Third, in all three regions, investment in real estate development shows negative influences on economic growth in the lagging phase. Among which, the eastern region has the most significant influence of investment in real estate development on economic growth in the lagging phase with an elastic coefficient of about 0.12. It also passes the 1% level significance test, indicating that every 1% increase in investment in real estate development in the lagging phase will lead to a 0.12% drop of economic growth. This figure is 0.1% higher than that of the middle region, and 0.08% higher than that of the western region. We argue that the crowding-out effect of investment in real estate development is relatively more significant in the developed cities in the Eastern region compared to western and middle regions. Meanwhile, the gap between the crowding-out effect of middle and western regions and the Eastern region reflects that the crowding out effect of real estate investment is still under control.
Real Estate Investment Structure on a National Level
We further our investigation by examining the real estate investment structure. We categorize real estate investment into four types: housing investment, office building investment, investment for commercial and business purposes, and other investment. We use Equation (1) for each type of real estate investment. Table 5 shows the regression results on a national level in China.
This table presents the regression results for the four types of real estate investment and their effects on economic growth at a national level. gdpp1q is one-period-lagged value of GDP per capita. rei is real estate investment. reip1q is one-period-lagged value of real estate investment. hi is housing investment; oi is office building investment; ci is investment for commercial and business purpose; qita is other investment. K is the physical capital, calculated as capital stock/GDP. L is human capital, calculated as average years of educationˆquantity of labor force. Open is open strategy, which is total export-import volume/GDP. Govern is a variable for government behavior, which is government expenditure/GDP. Rail is the natural logarithm of rail mileage. Road is the natural logarithm of highway mileage. Urban is a proxy for urbanization, which is calculated as non-agricultural population/total population. Findev is a proxy for financial development, which is calculated as Loan Balance of Financial Institutions/GDP. The values in parentheses represent the z-statistic.
We can see a huge stimulating effect of housing investment, real estate investment for commercial and business purposes and other investments on present economic growth. The influence of housing investment is the greatest, with an elastic coefficient of about 0.2; the influence of real estate investment for commercial and business purposes is less, with its elastic coefficient of about 0.11; the influence of other investments is the least, with an elastic coefficient of 0.0971.
Furthermore, all four structure types of investment in real estate development have significantly negative lagged effects on economic growth nationally. Real estate investment for commercial and business purposes contributes the most to the slowing down of China's economic growth. Its elastic coefficient is about 0.11, 0.07 and 0.05 higher than that of housing and office building investment and other investment, respectively. Note: *, **, *** respectively indicate significance at the 10%, 5%, and 1% levels. Table 6 shows the results of the relationship between investment structure of real estate development and economic growth in the eastern region of China. It indicates that housing investment and real estate investment for commercial and business purposes in the eastern region have a remarkable stimulating effect on the economic growth in the ongoing period. The regression outcome suggests that the elastic coefficient of the influence of housing investment on economic growth is about 0.16 in the eastern region, 0.09 higher than that of business building constructions. On the contrary, office building investment and other investment in the ongoing period in the eastern region have a weak negative influence on present economic growth, but the effect is not significant.
Real Estate Investment Structure on a Regional Level
This table presents the regression results for the four types of real estate investment and their effect on economic growth in the eastern region. gdpp1q is one-period-lagged value of GDP per capita. rei is real estate investment. reip1q is one-period-lagged value of real estate investment. hi is housing investment; oi is office building investment; ci is investment for commercial and business purposes; qita is other investment. K is the physical capital, calculated as capital stock/GDP. L is human capital, calculated as average years of educationˆquantity of labor force. Open is open strategy, which is total export-import volume/GDP. Govern is a variable for government behavior, which is government expenditure/GDP. Rail is the natural logarithm of rail mileage. Road is the natural logarithm of highway mileage. Urban is a proxy for urbanization, which is calculated as non-agricultural population/total population. Findev is a proxy for financial development, which is calculated as Loan Balance of Financial Institutions/GDP. The values in parentheses represent the z-statistic. Note: *, **, *** respectively indicate significance at the 10%, 5%, and 1% levels.
Similarly to national-level results, the four types of real estate investment structures have negative lagged effects on economic growth in the eastern region. Among which, the negative impacts of housing investment and real estate investment for commercial and business purposes are relatively significant in the lagging phase in the eastern region, with an elastic coefficient of 0.09 and 0.08, respectively. They all pass the 1% level significance test, indicating that every 1% increase of housing and business building construction investment will lead to a 0.09 and 0.08% decrease in economic growth in the lagging phase in eastern region. Table 7 shows the results for the relationship between investment structure in real estate development and economic growth in the middle region of China. The results indicate that the differences in influence of the four investment structure types on local economic growth in the overall period are significant in the middle region. To be specific, unlike the stimulating effect of present housing and other investment on economic growth, the present office and business building investment negatively influence economic growth. Among them, the negative influences of present office building investment on present economic growth are relatively significant with its regressive coefficient passing at least the 10% level significance test. Besides, in the lagging phase, the four types of investment structure in the middle region have no remarkable influence on regional economic growth. Note: *, **, *** respectively indicate significance at the 10%, 5%, and 1% levels.
This table presents the regression results for the four types of real estate investment on economic growth in middle region. gdpp1q is one-period-lagged value of GDP per capita. rei is real estate investment. reip1q is one-period-lagged value of real estate investment. hi is housing investment; oi is office building investment; ci is investment for commercial and business purposes; qita is other investment. K is the physical capital, calculated as capital stock/GDP. L is human capital, calculated as average years of educationˆquantity of labor force. Open is open strategy, which is total export-import volume/GDP. Govern is a variable for government behavior, which is government expenditure/GDP. Rail is the natural logarithm of rail mileage. Road is the natural logarithm of highway mileage. Urban is a proxy for urbanization, which is calculated as non-agricultural population/total population. Findev is a proxy for financial development, which is calculated as Loan Balance of Financial Institutions/GDP. The values in parentheses represent the z-statistic. Table 8 presents the results for the relationship between investment in real estate development and economic growth in the western region of China. The regression results reveal two essential phenomena. One is that in the ongoing period housing and business building construction investment in the western region play the same role as that in eastern region in contributing to local economic growth. The elastic coefficients of the influence of housing and business building construction investment on economic growth are about 0.25 and 0.11 in the western region respectively, and they both pass the 1% and 5% level significance tests. It is not hard to find that the stimulating effect of housing and business building construction investment in the western region on local economic growth in the ongoing period is far more important than that in the eastern region. This table presents the regression results for the four types of real estate investment and their effect on economic growth in the western region. gdpp1q is one-period-lagged value of GDP per capita. rei is real estate investment. reip1q is one-period-lagged value of real estate investment. hi is housing investment; oi is office building investment; ci is investment for commercial and business purpose; qita is other investment. K is the physical capital, calculated as capital stock/GDP. L is human capital, calculated as average years of educationˆquantity of labor force. Open is open strategy, which is total export-import volume/GDP. Govern is a variable for government behavior, which is government expenditure/GDP. Rail is the natural logarithm of rail mileage. Road is the natural logarithm of highway mileage. Urban is a proxy for urbanization, which is calculated as non-agricultural population/total population. Findev is a proxy for financial development, which is calculated as Loan Balance of Financial Institutions/GDP. The values in parentheses represent the z-statistic.
The other is that, apart from the stimulation effect of other investments on economic growth in the western region, the remaining three real estate investments have negative lagged effects on economic growth in the western region. Although the impact of housing and office building investment on economic growth is relatively weak in the western region (the elastic coefficients are 0.0022 and 0.221, respectively) and the influence is not obvious, the negative influence of business building construction investment has a significant influence on economic growth in the western region with an elastic coefficient of approximately 0.09. It also passes the 1% level significance test, indicating the excessive investments in buildings for business and commercial use are associated with remarkably repressed economic growth in the western region.
Conclusions
In this research, we utilize the dynamic panel data model to explore the relationship between real estate investment and economic growth in China. We include economic and financial variables for 30 provinces, municipalities and autonomous regions of China for the period 2000-2012. The main findings indicate that, on the national level and in eastern and western regions, the investment in real estate development has a significantly positive contemporaneous impact on economic growth. This implies that real estate investment could stimulate economic growth as shown in the first school of literature. However, we also show that investment in real estate development has a significantly negative lagged impact on economic growth at both national and regional levels. Such negative influences present a significant repression effect on economic growth, especially at the national level and in the eastern region.
One of our biggest contributions of this research is that we also investigate the effects of different types of real estate investment on economic growth. We document that, no matter at the national or regional level, housing investment always had the greatest impact on economic growth in the sample period. The contemporaneous stimulating effect of housing investment on economic growth is statistically significantly positive on a national level and in eastern and western China. This shows the unique influence of housing investment on investment in real estate development in China.
Consistent with the findings for overall real estate investment, we show that all four types of investment in real estate development exhibit significantly negative lagged effects on Chinese economic growth. These findings imply that an over-heating in the real estate industry may hinder the development of economy in China. Additionally, we find that there are regional differences in the repressive effects of the four types of real estate investments on economic growth. In the eastern region, both housing investment and real estate investment for commercial and business purposes have significantly negative lagged influences on economic growth. In the western region, only real estate investment for commercial and business purposes shows great negative lagged influences on regional economic growth. In the middle region, there are no significant lagged effects of these four types of real estate investment on regional economic growth.
Our empirical findings provide us with the following two insights: First, real estate investments do have positive contemporaneous impacts on economic growth nationally and regionally in China. However, the present accumulation of investment in real estate development will become a burden for the economic growth of China and of each region in the future. The development of the economy has slowed down. Therefore, the central government should persist in developing real estate adjustment and control policies and focus on the problems of investment scale and structure in real estate, and further invest in real estate to boost the economy as well as to ensure a positive interaction between real estate investment and economic growth.
Second, the influences of real estate investment on economic growth show regional disparity. Therefore, the government should fully consider such regional disparity when implementing adjustment and control policies in the real estate industry. We should avoid implementing policies with uniformity but apply adjustment and control policies according to regional features. To be specific, we should prudently control the scale and structure of real estate investment in eastern and western regions. As for the middle region, we should explore the stimulating effect of real estate investment on economic growth as much as possible.
